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FIGURE 2B 



pDG2: 

GTTAACTACGTCAGGTGGCACTTTTCG^ 

TGTATCCGCTCATGAGACAATAACCCTGATAAATGCT^ 

CGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCOT 

TG CTG AAG A T CAGTTGGGTG CACGAG TGGG TTACATCGAACTGGATCT CAACAGCGGT AAG ATCCTTG AG AGTTTT CG CC 

CCGAAGAACGTTCTCCAATGATGAGCACTTTTAAAG 

GAGCAACTCGGTCGCCGCATACACTATTCTCAGMTGACTrGGTTGA 

TGGCATG A CAG TAAGAG AATTATGCAGTG CTG CCAT AACCATGAGTGAT AACACTG CGGCCAACTT A CTTCTG A CAA CG A 
TCGGAGG ACCGAAGG AG CTAACCGCT 1 TTTTG CACAACATGGGGGATCATGT AACTCGCCTTGATCGTTGGG AACCGG AG 
CTGAATGAAGCCATACO\AACGACGAGCGTO&CACC^ 

TGGCGAACTACTTACTCTAGCTTCCCGG CAACAATT^ C 
GCTCGGCCCTTCCGGCTGGCTGGTTTATTC 

CTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACX^CG^ 

ACAGATCX5CTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGA 

ATTTACCCCXX5TTGATAATCAGAAAAGCCCCAAAAACAGGAAGA 

TTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCT 

AAATCAAAAGAATAGCCCGAGATAGGGTTGAGTGTTGTTCCAGTTTGG 

CAACGTCAAAGGGCXS AAAAACCXSTCTATCAGGGCGATGGC^ 

CGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTT^ 

GAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGG03CTGGCAAGTC 

CCCGCCGCGCTTAATGCGCaKTTACAGGGCGCXSTAAAAGGATCTAGGTC 

TCCCTTAACGTGAGTTTTCGTTCCACTG 

CTGCGCGTAATCTGCTGCITGCAAACAAAAAAACCACOSCT^ 

T CTTTTT CCG AAGGTAA CTGG CTTCAG CAG AG CG CAGAT ACCAAAT ACTGTTCTT CT AG TGT AG CC GT AG TTAGG C CA C C 
ACTTCAAGAACTCTGTAGCAC(^CCTACATACCTCGCTC^ 
TCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGC^ 
AC^GCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGC^ 

AAGGG AG AAAGGCGG ACAGGTATCCGGTAAG CGGCAGGGTCGGAACAGG AG AGCGCACG AGGG AGCTTCCAGGGGG AAAC 

G CCTGG TATCTTTATAGTCCTGTCGGGTTTCX3 CCACCTCTGACTTG^^ CT CG TCAGGGGGG CG 

GAGCCTATGGAAAAArcCCAGCAACGCC^CCTlTTT 

AGTTAGCTCACTCATTAGGCACCCCAGGCTTTAC^ 

ACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCT 

AATGTGCTCCTCTTTGGCITGCTrcCGCXSGGC 

AG CGGCG CG CD3AATTCCTGCAGG ATTCX5 AGGGCCCCTG CAGGTCAAT^CT ACCG CGCTTTTCCCAAGG 
CAGTCTC^AGCATGCGCTTTAGCAGCCCCGCTGCCACT^ 
TCCACCC^TAGCGCCAACCGGCTCCGTTCTTTGGTGGCCCCTTCGC^ 
CCCCCCG CCCCGCAG CT CG CGTCK3TGCAGGACt3TGACAAATGGAAGTAGCAC^ 

CA C CG CTG AG CAATGG AAG CGGG T AGG CCTTTGGGG CAG CGG CCAAT AG CAG CTTTGCT C CTT CG CTTT CTGGG CTCAG A 

GG CTGGG AAGGGGTGGGTCCGGG^CGGG CTCAGGGG CGGGCTCAGGGGCGGGGCGGGCG CG AAGG TCCTCCCG AGG CCC 

GGCATTCTCGCArcCTTCAAAAGCGCACGTCTGCCGC^ 

CAATATG^GGATCC^CCATTGAACAAGATC^ATTGCACGCA 

ACTG<K?CACAACAGACAATCX^CrGCTCTGATGCC^ 

AAGACCGACCTGTCCGGTGCCCTG AATG AACTG CAGG ACG AGGCAGCG CGGCT AT CGTGGCTGGCCACG ACGGGCGTTCC 
TTG CG CAGCHSTG CTCGACG TTGTCACTG AAG CGGG AAGGG ACTGGCTG CT ATTGGG CG AAGTG CCGGGG CAGG ATCT C C 
TGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT 

ACCTG CCCATTCG ACCACCAAGCG AAACATCG CATCGAGCGAGCACGTACT CGG ATGG AAGCCGGTCTTG T CG ATCAGG A 
TGATCTGGACGAAGAGCATCAGGGGCTCGCXJCCAGCCGAACTGTTCX? 

ATCTCG TCGTG AC CCATGG CGATG CCTG CTTG CCGAATATCATGGTGG AAAATGG CCG CTTTTCTGG ATTCATCG A CTG T 

GGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTG CTGAAGAGCTTGG CGGCG AATG 

GGCTGACCGCTTCCTCGTG CTTTACGGTATCGCCGCTCCCGATTCGCAGCG CATCGCCTTCTATCGCCTTCTTGACG AGT 

TCTTCTGAGGGGATCXJATCCGTCCTGTAAGTCTGCAGAAA 

AAGTTTTTCCTGTCATACTTTGTTAAGAAGGGT 

GTGGGGGTGGCKSTGGGATTAGATAAATGCCTGCTC^ 

TTGGATATCATAATTTAAACAAGCAAAACCAAAT^^ 

TCTCTCGTGGGATCATTGTrnTCTCTTGATTCCCACTrTGTGGT^ 

TAGCCTGAAGAACGAGATCAGC*GCCTCTGTTCC^^ 

CAGAAGCTGACTCTTAGATCTGGATCCC^CCAGCTAGGCCGTCGACCrCGAGTGATCAGGTACCAAGGTCCTCGCTC 

TCCGTTGAGCTCGACGACACAGGACACGCAAATn"AATTAA 

TATTACGGACTCGCCGTCGTTTTAC^CGTCGTGACrc 

TCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGC^CC^^ 

AATGG CGCTTCG CTTGG T AAT AAAGCCCG CTTCGX3CGGGCTTTTTTTT 




FIGURE 3A 



FIGURE 3B 



pDG4: 

GTTTAATAGTAATCAATTACGGGG TCATTAGTTCATAGCCCATATATGG AGTTCCGCGTTACATAA CTTA CGG TAAATGG 
CCCGCCTGGCTGACCXSCCCAACGACCCCCGCCCATTGACGTCAAT^ 
CTTTCCAATGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACT^ 
ACGCCCCCTATTGACGTCAATGACGGAAAATGGCCCGCCTGGCATTMGCCCAG 

TTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATG CGGTTTTGGCAGTACATCAATGGG CG TGG AT AGC 

GGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATT^ 

TTTCCAAAATGTCGTAACAACTCCGCCCCATTGA 

AG CTGGTTTAGTGAA CCGTCAG ATCCGCTAGCGCTACCGGTCGCCACCATGG TGAGCAAGGG CG AGG AG CTG TTCACCGG 
GGTGG TG CCCATCCTGGTCG AGCTGGACGGCGACGTAAACGGC CACAAGTTCAGCGTC CG ATG 

CCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACC^^ 
CTGACCTACGGCGTGCAGTGCTTCAGCCXJCTACCCC^ 

AGGCTACG TCCAGG AGCG CACCATCTTCTTCAAGGACX5ACX3G CAACTACAAGACCCGCGCCG AGGTGAAGTTCG AGGGCG 
ACACCCTGG TGAACCG CATCGAG CTG AAGGGCATCGACTTCAAGGAGGACGG CAACATCCTGGGG CACAAG CTGG AG T A C 
AACTACAAGAGCCACAACGTCTATATCATGGCC^ 

CATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATC^ 
ACAACCACTACCTGAGGACCCAGTCCGCCCTGAG^ 
GTGACCX5CCGCCGGGATGACTCT CGG CATGGACGA 

CAT AATCAG C CATACCACATTTGTAGAGGT 11U ACTTGCTTTAAAAAACCTCCCACACCTCCCCCTG AAC CTG AAA CATA 
AAATGAATG CAATTG TTGTTGTTAACTTG riTATTGCAGCTT ATAATGGTTACAAATAAAGCAAT AG CATCACAAATTTC 
ACAAATAAAGCATTTTTTTCACTGCArrcrrAGTTC 

GGTGGCA C 'T T T TCGGGGAAATGTGCG CGGAACCCCTATTTGTTTA'ri'TTT CTAAATACATTCAAAT ATGT ATCCG CTCAT 

GAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAG 

TTCCCTTTTITGCGGCATTTTGCCTTCCTGTrri^ 

TTGGG TG CA CG AG TG<^TTA CATCGAACTGGAT CTCAACAG C CC CG AAGAA CG TT C 

TCCAATG ATGAGCACTTTTAAAG TTCTGCTATGTGGCG CGG TATTATCCCGTGTTGACG CCGGGCAAG AG CAACTCGGTC 
GCCGCATACACTATTCrCAGAATGACTTC^TTGAGTACTC^ 
AGAGAATTATGCAGTGCTXSCCATAACCATGAGTGATAACACTGC^ 

GG AG CTAACCG CTTTTTTGCACAACATGGGGGATCATC CCA 
TACCAAA CG A CGAGCGTGACACCACGATGCCTGTAG CAATGG CAACAACG TTGCX3CAAACT ATTAACTGG CG AACTA CTT 
ACTCT AG CITCCCGGCAACAATT AAT AGACntKJATGGAGGCGG ATAAAGTTGCAGG 
GGCTGGCTGGTTTATTGCTXSATAAATCTGGAGCCGGTGAGCGT^ 
GTAAGCCCTCCCXTATCGTAGTTATCTACACGAC^^ 

ATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATAT^ 
GATAATCAGAAAAGCCCCAAAAACAGGAAGATTGTATAAGCAAATATT^ 

CG CGTTAAATTTTTG TTAAAT CAGCTCATTT TT T AACCAAT AGGCCG AAATCGGCAAAATC C CTT AT AAATCAAAAG AAT 
AG CCCG AGATAGGGTTC^GTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAArc G ACTCCAACG TCAAAGGG 
CG AAAAACCGTCT ATCAGGGCGATGGCCCACTACGTGAACCATCAC CCAAATCAAGTTTTTTGGGG TCG AGG TG CCG TAA 
AGCACTAAATCGGAACCCTAAAGGGAGCCCC(XATTTAGAGCTTGACGGGGAA^ 

G AAAGCG AAAGGAGCGGG CG CTAGGGCXjCTGGCAAGTGTAGCGGT CACGCTGCGCGT AACCAC CACACCCGC CG CGCTTA 
ATG CG CCG CTACAGGGCX5CGTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCT CCAAAATCCCTT AACGTG A 

GGTGCTTGCAAACAAAAAAACCACCGCTACCAG03G 

GTAACTGG CTTTC^GCAG AGCGCAGATACCAAATACHX3TT CTT CTAG TGT AGCCGTAG TTAGGC CAC CACTTCAAG AACTC 

TGTAGCACOSCCrACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCrc 

GGTTGGACTCAAGACX^ATAGTTACCGGATAAGGCGCAGC^ 

GAGCG AACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCC^ 

GGACAGG T ATCCXK3T7AGCGGCAGGGTCXXaAACAGGAGAGCGCACGAGGGAG CTTCCAGGGGG AAACG CCTGGTATCTTT 

ATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTT^ 

AACX3CCAGCAACG03GCCTTTTTACGGTTCCTG^ 

ATTAGGCACCCCAGGCTTTACACTTTATGCTT 

G G AAACAG CT ATG A C CATG ATT A CG C CAAG CTA CG T AAT A CG ACT CACT AGG CGG C CG CG TT T AAA C AATG TG CT C CT CT 
TTGG CTTGCTTCCGCGGGCCJ^GCCAGACAAGMCCAGTlX3ACGTCAAGCTrc CTAG CGGCGCG CCG A 

ATTCCTG CAGG ATT CG AGGG C CCCTGCAGG TCAATTCTACCGGGT AGGGGAGG CGCTTTT CC CAAGG CAGT CTGG AG CAT 
G CG CTTTAGCAG CC C CG CTGG CACTTGG CG CFACACAAGTGGCCTCTGGCCTCG CACACATT CCACATCCACCGG TAG CG 
CCAACCGGCTCCGTTCTTTGGTGGCCCCTTC^ 

AGCTCGCGTCGTGCAGGACGTGACAAATGGAAGTAGCACGTCTCACTAGTCT 

TGG AAG CGGG T AGG C CTTTGGGGCAGCGGCCAATAGCAG CTTTG CTCCTTCGCTTTCTGGG CTCAG AGG CTGGG AAGGGG 

TGGGTCCGGGGGCGGGCTCAGGGGCGGGCTCAGGGGCGGGGCGGGCGCGAAGGTCCTC 

GCTTCAAAAGCGCACGTCTGCCGCGCTGTTCTCCTCT^^ 

GCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGT 

GACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGC^ 

CCGGTGCCCTG AATG AA CTGCAGG ACG AGGCAGCG CGGCT ATCGTGGCTGGCCACG ACGGG CG TTCCTTG CG CAG CTGTG 
CTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGG 



TGCTCCTGCCGAGAAAGTATCCATCATGGC^ 

ACCACCAAGCGAAACATCGCATCX^AGCGAGCACGTACT^ 

GAGCATCAGGGGCTCGCGCCAGCCGAACIXTITCGCCAGGCT^^ 

CCATGX5CGATGCCTGCTTGCCGAATATCATG^ 

TGGCX^GACCGCTATCAGGACATAGCGTTGGCTACCOrrGATATTC 

CTCGTGCTTTACGGTATCGCCGCTCCCGATTC 

TCGATCCX3TCCTGTAAGTCTGCAGAAATTGATGATCTATTAAACAATAAAGATCT 

CATACTTTGTTAAGAAGGGTGAGAACAGAGTACCTACATTTTGAAT^ 

GGGATTAGATAAATGCCTGCTCTTTACTGAAGGCT 

TTTAAACAAGGAAAACCAAATTAAGGGCCAGCTCATTCCT 

CATTGTTTTTCTCTTGATTCCCACTTTGTGGTTCT 

GAGATCAGCAGCCTCTGTTCCACATACAOT 

TAGATCTGGATCCGGCCAX3CTAGGCCGTCGACCTCGAGTGA 

ACGACACAGGA CACGCAAATTAATT AAGG CCGGCC CG TACCCTCT AGTCAAGGCCTTAAGTG AGT CGTATT A CGG A CTGG 

CCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGT^ 

AGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCC^ 

TTGGTAATAAAGCCCGCTTCGGCGGGCTTTTTTTT 
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TCGGTCGGGCCC&GCJ^ 
AGUVGGATCGAACAGGTGTGGGC^^ 

a^9^0TQCTmCmaCAaGCMGA^CC^aATOCTGTGCAGAATCAaCGCC^CCTCGGAQC^T80CT 
CaGGTCCACCTGGM^ 

^GaC^GSaCCCAGTCCCCGGGGCCCC^CGTCTGT0!TCTGCAACCAG^aCCATGGGCCACC^CTTmTGGC 
CAGCCTft^&CCGCCGA^ 

AGCM,TaACCCCaAaOTCCCCGC^TCCCCC^aCA0TOTGGA^GGCATCCMQ^GACJl^CTCCTCGCC^GC 

TCTTCATOGCTGTC^^ 

CTTGCTGGA&G&GGC&TO 

^GCCCAe^GCTGGCaCC^CCT0AQGCCTCCG0CAGCTCTCAGGGC^GGCTGGCCTTGGCC^0TGCAGAGA 
CGCGCTTCCTCC^GSAmCCATCTCCCGG^TCCGAGC^CTGGCAG^GGATCCCACAGAGT^TGCCTGCC^ 
GjykGGCCCTCGTCCTCTTCJ^ 

GACCAGTCCC^GG^G^GCTA^GCCAGCM^GCl^GGCTC^CC^CCCCAGCCAGGCTGTG^GGCT^GGGA 

Aa,TTQCTCCTCCTGCTCCCATCTTT 

GACCATAGGGAACACTCCGATG^^ 

E «| G^CCAC^GGCACCCAGG^^0C^GCACA^C^TAGA^GCTA^T^GTTCCCTGCCTT1?CTCAGCCAGTA^T 

; ,s ? ACAGCMTGGCAJWAAAA^ 

CSEQ IB 110 sl9 ) 

W 

y! 

Targeting Vector (5' arm; 200 bp flanking neo insert): 

O 

ij] AGACTGAAAGACAGACAGACAGACAGACAGGGGTTAAAGATGGATGCATCGGTTGGGCCCAGCAACT 
U TCTAGCAAGCAGGCTACCCTTAGGACCATCCATATCCGATGAGCTCTACAGTGGCTGCCTCCACTATG 
iii CCTGTGTCTGTGGCGGCCTCCAAGAAGGAGTCTCCAGGTAGATGGGGCCTTGGAGAGGATCCAAC 

H (SEQ ID MO: 20 ) 



Targeting Vector (3' arm; 200 bp flanking neo insert): 

CTCCAGTGCCGAGTGTTTGGGGACAGCAGCAGTGGGAAACATTATGGCATCTATGCCTGCAATGGCTG 
CAGTGGCTTCTTCAAGAGGAGTGTGAGAAGGAGGCTCATCTACAGGTGCCACAGCTCTGCCGGCCTG 
CCCCGGTGTGCCTAGCACGGGTGGAGGGCGTTCAGGGAAAGCGGAAGACGAGACCAGGGCAAACA 
(SEG ID NO: 21 ) 



FIG. 8 



